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Stable aqueous folinate solution. 

The invention relates to a stable aqueous folinate 
solution. 

Folinic acid is a metabolite of folic acid and is 
the active form into which folic acid is converted in the 
body. This conversion is inhibited by some cytostatics such 
as methotrexate. In order to overcome this problem, folinic 
acid has to be added. Folinic acid is further used in the 
case of folic acid deficiency, and it has a synergistic 
effect in combination with 5-f luorouracil. The customary 
form in which folinic acid is added is calcium folinate 
which is administered by infusion or injection. Calcium 
folinate is readily soluble but it does not keep at room 
temperature and can therefore not be stored for prolonged 
periods at room temperature. At refrigerator temperatures, 
where the folinate does store well, a relatively 
concentrated solution is not stable; at the normal 
refrigerator temperature of approximately 4°c, 
crystallization takes place at a concentration of as little 
as 15 mg/ml. 

EP 0 401 895 provides folinate solutions with a 
relatively high concentration which are stable at 
refrigerator temperature. These solutions contain folinate 
ions, calcium ions and a complexing agent for calcium. The 
complexing agent and calcium form a complex. These 
solutions may be stable at refrigerator temperature in a 
concentration of as much as 50 mg/ml of folinate. The 
complexing agent used can be, for example, a sodium salt of 
ethylenediaminetetraacetic acid. 

It has been found that a stable aqueous solution of 
folinic acid can be obtained simply by preparing an aqueous 
solution of sodium folinate solution. Even in a high 
concentration, up to about 400 mg of folinic acid per ml, 
it is stable in the refrigerator, i.e. does not 
crystallize. The solution is stable at a pH range of 4.0 to 
10.0; especially from 6.0 to 10.0; preferable about 8.0 to 
9.0. 

Preferably, the solution contains a stabilizer, 
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such as sodium citrate or sodium acetate. These salts 
further increase the stability of the solution. The present 
folinate solution also comprises an isotonizing agent such 
as sodium chloride. 
5 It is also advantageous to incorporate a 

pharmacheutically acceptable buffer into the aqueous 
folinate solution according to the invention. Said buffer 
is preferably tris, a phosphate or a carbonate buffer, and 
is present in a concentration which is effective for 
10 obtaining the required pH. 

The invention is further explained in the following 
examples. 



The following injection fluid was prepared: 
Folinic acid (as sodium folinate) 25 mg 



Sodium chloride 



4.3 mg 



Sodium citrate 0.5 mg 

Water for injection to make up to i ml 

The pH had been set to a value of 7.5 by means of 
sodium hydroxide. The purpose of the sodium chloride was to 
make the solution isotonic. 

The abovementioned solution was found still to be 
stable after 3 months at refrigerator temperature between 2 
and 8°C (on average approximately 4°C), i.e. it had not 
crystallized out. 



The following injection fluid was prepared: 
Folinic acid (as its sodium salt) 25.0 mg 

Sodium citrate 0>50 mg 

Sodium chloride 4.00 mg 

Tris 1.21 mg 

Sodium hydroxide / hydrogen chloride q.s.(pH 8.0) 

Water for injection to make up to i m i 

The thus obtained injeciton fluid was still stable 
after 3 months at refrigerator temperature. 
Example 3 

An injection fluid was prepared, having the 
following components: 

Folinic acid (as its sodium salt) 25.0 mg 
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Sodium citrate 0>25 mg 

Sodium chloride 4>00 mq 

Tris 1.21 mg 

Sodium hydroxide / hydrogen chloride q.s. (pH 9.0) 

Water for injection to make up to i ml 
The obtained injection fluid was still stable after 
3 months at refrigerator temperature. 



An injection fluid was prepared, having the 
following components: 

Folinic acid (as its sodium salt) 25.0 mg 

Sodium citrate 0.50 mg 

Sodium chloride 4,00 mg 

Sodium hydroxide / hydrogen chloride q.s.(pH 7.5) 

Water for injection to make up to i ml 

This injection preparation was still stable after 3 
months at refrigerator temperature. 
Example 5 

An injection fluid was prepared, having the 
following components: 

Folinic acid (as its sodium salt) 25.0 mg 

Sodium citrate 0.25 mg 

Sodium acetate 0.25 mg 

Sodium chloride 4.00 mg 

Na H 2 PO,, . 1 H 2 0 0.134 mg 

Na 2 H P0 4 . 2 H 3 0 1.61 mg 

Sodium hydroxide / hydrogen chloride q.s. (pH 8.0) 

Water for injection to make up to i ml 
This preparation was still stable after 3 months at 
refrigerator temperature. 



An injection fluid was prepared, having the 
following components: 

Folinic acid (as its sodium salt) 25.0 mg 

Glucose 25.0 mg 

Sodium citrate 0.50 mg 

Tris i.2i mg 

Sodium hydroxide / hydrogen chloride q.s. (pH 8.0) 

Water for injection to make up to i ml 



WO 95/26963 



PCTVNL95/00126 



- 4 - 

This injection preparation was still stable after 3 
months at refrigerator temperature. 
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CLAIMS 

1. Aqueous folinate solution for pharmaceutical 
applications, characterized in that said solution contains 
the folinate in the form of sodium folinate, in a 
concentration of up to about 400 mg of folinic acid per ml, 

5 said solution having a pH in the range of approximately 4.0 
to 10.0. 

2. Aqueous folinate solution according to claim 1, 
characterized in that the pH of the solution is from about 
8.0 to about 9.0. 

10 3. Aqueous folinate solution according to claim 1 or 2, 
characterized in that said solution also comprises a 
stabilizer. 

4. Aqueous folinate solution according to claim 3, 
characterized in that said stabilizer is selected from 

15 sodium citrate or sodium acetate. 

5. Aqueous folinate solution according to one or more of 
the claims 1 to 4, characterized in that said solution also 
comprises an isotonizing agent. 

6. Aqueous folinate solution according to claim 5, 
20 characterized in that said isotonizing agent is sodium 

chloride. 

7. Aqueous folinate solution according to one or more of 
the claims 1 to 6, characterized in that said solution also 
comprises a pharmaceutical^ acceptable buffer, selected 

25 from the group consisting of tris, phosphate, and carbonate 
buffer materials. 
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